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SYNTHESIS OF LUMINESCENT 
GOLD COMPOUNDS
La Coruña, April 2015
• Present in man's life since the earliest civilisations 
• It has occupied an important place in the history of 
mankind for over 7 000 years
Both states (5d y 6s) are available for bonding. The closed sell (5d10) 
is no longer chemically inert and can interact with other gold centres. 
AUROPHILICITY 
GOLD-GOLD INTERACTIONS X-Au-L







































Ag-Ag 3.066(1) Å; 9,5 Kj/mol
N-H….F 2.53(2) Å; 23,4 Kj/mol
Au-Au 3.588(1) Å; 20.8 Kj/mol

















15039 cm-1 (665 nm)
27764 cm-1 (360 nm)
29620 cm-1 (338 nm)
3D3
17639 cm-1 (567 nm)
0 cm-1 (0 nm)
LUMINESCENCE
·Nature of ligands L Au; LAu; L() 
·Geometry of the metallic centre
·Metal-metal interactions












Au-Sb 2.605(1) - 2.617(1) Å
Sb-Au-Sb 118.0(1) – 121.3(1) Å




































0 = 10 s
Stokes’ shift = 12 200 cm-1
Suggest an important distortion
THREE-COORDINATE COMPLEXES











Singlet MP2 (Exp) Triplet UMP2
2.943 (3.032) Au···Au 2.797
2.642 (2.606-2.618) Au-Sb 2.64, 2.61






Jahn-Teller distortion for only one of the gold(I) centers
Moderate Au-Au distance shortening
THREE-COORDINATE COMPLEXES




Interplanar Angle = 48.31º




Interplanar Angle = 82.24º
NHC = IPr (1), SIPr (2) (R = 2,4-(bis)-isopropylphenyl); IMes (3), SIMes (4) (R = mesityl)
Complex Medium (T [K]) Emission (nm) τo (μs) Φem (%)
1 solid (298, 77) 500, 500 16.2 34
2 solid (298, 77) 520, 530 21.8 99
3 solid (298, 77) 490, 495 13.4 45
4 solid (298, 77) 470, 480 15.8 65
NHC = IPr (1), IMes (3)
NHC = SIPr (2), SIMes (4)
HOMO         LUMO  
85.6675 Kcal/mol
HOMO         LUMO  
91.4720 Kcal/mol
Phosphorescence (LML′CT)
Very high quantum yield
Charge transfer transitions from nido-carborane (L)
to metal/ligand group “gold(I)−NHC ligand” (ML′)
Luminescence


















84 % N atoms coordinated to Au
Luminescence thermochroism, 2: blue (77K), yellow (RT).
Au-Au intra- and inter-molecular interactions
High quantum yields: 0.63 (1), 0.28 (2)


























Q[AuR2]  +  AgClO4  +  L Au- QClO4
n



























































































































Not emissive in solution,
suggesting the emission is a consequence of Au-Au interactions
Luminescence at different concentrations






1,0 a) 17.13 mM, 506 nm
b) 22.90 mM, 511 nm
c) 29.78 mM, 525 nm
d) 40.34 mM, 527 nm
e) 50.54 mM, 533 nm











































Longitud de onda (nm)











































The band does not obey the Lambert-Beer law






















Au-Tl 2.972(1), 3.004(1) Å
Tl-Au-Tl 180.0º
Au-Tl-Au 180.0º
Not emissive in solution,
suggesting the emission is a consequence 



















































































132 a 135 a
DFT and TD-DFT theoretical calculations





The more intense transitions are from [Au(C6Cl5) 2]- orbitals to metal 
centred (Au-Tl-Au-Tl) orbitals
-0.02 0.02







X = MeO, Me, tBu, H, COOMe ó CN
X = Me X = CN






































































E = O, S, Se
CHARGE TRANSFER, CHALCOGENIDES

























298 K 461 (7 s) 554 (3.5 s) 670 (1.6 s)
77 K 470 (49 s) 565 (5.8 s 696 (23.4 s)
LMMCT (ligand-metal-to-metal-charge-transfer)
Additional high energy shoulders (frozen CH2Cl2 solutions, 77K)








































Au···Cu    3.480, 3.540 Å
INTRA-LIGAND TRANSITIONS, ALKINYLS
[AuM(CCPh)(PPh3)3]OTf (M = Au, Ag)




















mostly in the phenyl rings of PPh3
slightly perturbed by the metals
3IL(*)
3IL(*) and MLCT (Cu → py)
Au-Cu
Au2-Cu2
[AuCu(CCPh)(PPh3)3]+ and 
[Au2Cu2(CCpy)2(PPh3)4]2+
Luminescence
